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LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract : 

PROBLEM TO BE SOLVED: To produce a color filter 

substrate which does not lower the display 
grade of a liquid crystal panel and ensures no 
increase in cost while adopting columnar 
spacers. 

SOLUTION: A colored layer 16 (16R) is formed on 
a glass substrate 2a, exposed and developed, 
red, green and blue colored pixels 6R, 6G. 6B 
are formed in the required pattern shape and a 
light shielding layer 1 6K is formed on the 
pixels 6R, 6G, 68. exposed from the rear face 
of the substrate 2a through the pixels 6R, 6G. 
68 as a light shielding mask and exposed from 
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.— 'Me 



the front face of the substrate 2a through a 
mask 17b having a columnar spacer pattern 
formed in a prescribed shape. The exposed light 
shielding layer 1 6K is developed to form a 
light shielding film 32 and columnar spacers 33 
in one united body. 
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m^VtB^f.<7:>^^'iKy^^-''^^yB&'t^^y-y ^^^^^ 

mfiv.m^^<^^^^.y^^-^^^^i'^^y-'^ ^^^^^ 

ISTt^gft L T . RGB r mS^ ^ - > Jf^ 47t 

L . t^^ijv :k^WMMfj-'^\t?k'^l^i'^^z'^i^ 
g y ~ y c7)-7 7 2: ffl V >T Mic 

---rfflefgiiiic«-LTI&3^L. fjic3l7cili:1ufe^'^- 

i?--r i> .1 >: tc J: 0 Bi^x S fife ;^^-irffl©SH;l r 0 it 
r < > '7""r. C: h J; '9 Jf^fix ^ f^Jzmm W^rr r . ^^-e 

mmffm& o t^fc z?" ^ y^^m.i.r^^^ o ft o j: o 
[ifTtriI5 ) ijyy^^m.±'^zrnm-^'<9-ymm-zm-^ 

w h r If H h i) ftStii 5 iBac077 ^ - 7 
[ if3< If 7 ] 3l7\:Mi5:iI3eH??^T-ffJi^S ?S^^7. 

#1=^ c ^ If ^^I 5 imcot! y-y < )V ^ . ^ 



[ if i 0 ] li^Jl 5-9 conti7}Hz%cn(D:^ y - 
[GOOD 

-ftr Lfzyjy — y ^ J\^i^SW.<^Wil^yi<^:^zm 
L. i: DPrJf-fi:. SM±l^z^^y.^-'^z:mfS.L, M 
iBmi7r:^M7Tmmizy.^'-^m^^T^Wt Lfcy^y-y 

mti^zm-Th. 

[0002} 

[ ] m9i±. Vt^^OW^. h 7 >' i/7s ( T h 

in Film Transister. l^J.T . ^TF 

[0003} m9iz^i-J:ovZ. fEaV^'^-^A-l is. ^7 

h^^c ) 3/t^^'7BiS;^7X7:^r u-f h . .-^■'7^ 

SS2a_h/CR. G. BO^^^-sMSS R, 6G. 6 3 
^mfj^^i^rz77y-y ^ Ji^f^^S tz: . —^(^mW. 
( 4 ^ /-c 5 ) iit::IS?nT hZ-h\.zi.^^A£^ "^fzrt:^ 

7.^«2 a , 2 bOraP^:iC?Ea^B9 ror<±S-t^-^ - t (Ci 

[0004} ygaV N'^-^U 1 V. ^ ^ T i/ ^ 4 cO-^J 
y \^X\t. 77^7;S:K2b^±Cfi^J^:loJ:l/7ESsf.i: 

ji(imoix"::t^iJ^T3 7t?^-7 h y y 7 7.:l7ttlid^c 

nxv^h. iga^^3 hsmm^i 1 ^is. =?>'i5'^h 

>i';l.:f?S:|S5 0-f?il^ LTdl 0 (C cT):^®!! r 
^i^ctotc. 7^7 7-7 .';U:7SI^5ii. 7!77^£-^2a 
i7)±(c-7 h 'J :7 7.:i7:^Oif 3feM i 3 tm^^tiX n 0 . 
'r^re1P^:tC(3:RG B^7)^^-slj^6 R. 6G. 6 B:o^"?i$ 
^Sfl. 3^^E±t3(i:jS0^S:H2 1 ((19# 

[0005 } ::ii>>^7-7 ^^'i/^SSipi ri^-^^tS 

4 h<50-t§jTf^i~^^^^^^> -t-ft-f ilidPjM- i 4 a. 14 

-y ^:ji^fm^5i±. m^TtmistLx. 9aj^m^m 

r:|*fi5tfcSiSi7-7-y 7M^55?^^Sv^^ixi>. ^^"-^ ^y 
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(00 06 ) zirh i-^^ 'j-h. y ^ jVM.miW-mim^ 

fjjBfl-r©. Oil (a) (377 -.-/UAlE^iriScO^-B^JBBg 

cows^zTh-rm^m. mi (b) ts, 7-i';t.-Airi:;^ 

i.zm^->hm-^mBm.y ^: ii-M^commm. 12 1 2 ( a ) — 

[ 0 0 0 7 j 7 < /Ui.is^Sii. mi 1 ( b ) tC7r;-ri 
'J ti , 7 /l-i 1 5 (--cprBl'l 1 9 z-tBa^ L7t±tc 

^Eii 1 6 R r ^<i5 LTJgfix L./-t:#s^Jg^7 -f ;Ui=. 1 
SRr, 131 1 (a) C^K-ri:^)^^- o-722a. 2 
2 b r 31 L T f^J±«-r 1= C i: J: 0 ^-j" 7 7.51f 2 a ± 
(CliO#f7 (ISil 2 (a) #.^) . ^^-^.7^ ;'l'Al 5 
Srl^^L^-fi. '^-Siil 6R2r-7Xi7 1 Tar^V^-T^ 
^-l-Jf 2 0a Xmyi Umth ( ID 1 2 ( b ) #B1) ^ t 
tcj; 0 , H 1 2 ( c •) }l^-r J: #^13^6 RSrJB 
fiSt-fo. Cfl'b<75X^2-3iHl^i9iIi-i ttCiO, Hi 
2(d) C^FfJ: 5t'RGB^E'0#E!i!*6R, & 
G, & B»-'i#i5ixl><. 111,2 ( e ) , dl 1 

(b) izinfi:^tc- ClfL<^B^6R, 6G, 6 3± 
{I. 3i3tll 6K^^UT=Sr^5f7t/i?gfix7 ^/Ui» 1 
SKr9*jE«L, '<-7.7 -f /L-i- 1 5 ([112^^^^^^T 
iiB&L-TVi^) ■kmm\^t^k, SCffM^^-LT^.-'SRG 
B(?)3t-E®^6R. 6G. 6 BcO^^*:S'-:^^•■7^7>'^■^ 
->> L-C7T h^7-7^Hv^.i>Ci:t'<;^''7XS«2 
aOgra<tOIS3tt (OT r^lSTtj tw-f. ) - ^ 
g-t-S^tCcJ: Oil^tMl 3 (HI 2 ( f ) , 09, 0 

40, SEllTtS^^i' 1 7 C *•.SV^a. 
[ 0 0 0 S } . ±ie<75J; ^ CcKraS?7fe<7)^T-iI3tM 
1 3 2-/Kfi£T-&.S.73^ ii^fzJroTiiilTfePl 3co«E 

il3t^>''?:J'->'B47t«^'?X^ 1 7 b ^:,^v^•C^7t-r•i>^ 
t (C ^ o T ^JlT -I. ^ c n^-^tlT'ft o . , dl 2 
( e ) KzH'Ah 2 0 a, 2 0 bti-ei-t^iX^j-l-JITS) 

(00 09 3 tfzhh.^-. 85B^E^N*4^;i^^07'D-fe7,or.'?^ 

■ft. 3 >• h 7 h f*j±#iO?gfB^ ^'^^/u 1 Ot4tl|-5]±<75§ 
6-)a-c>, 77 7^5.^^2 a, 2 ba®(CHJ^LtBB)t-r^ 
i^t^;^'^— 9-7i75fti5»3i::. /77-7 -f /U:?£«5JC^ 
LT?i^^7,'<--*f rB)S1-|>ISa^A->Ti:>flT (.-^^ . 7 
-7 ^ /W?'S1S5±tCi^^^^'^— *^f^5x-ri.iS^^i:- 
,■^' 7 7. 2 a ± ;c .=,tS-' '■t ? - > 7fr'4^ IC c jXr,- «S 



1)^6 R, 6G. 6 B^lljfStMl 3 2:MioTS3^5| 
(0010] 

(%H339iH?i*LJ:7 fcf -1.11^] x?7-7-i-yu 
ilTc^i 3«oll3t5ftiBt^^;SA7 7^icj: 0; Sflt;^ 

[001 1 ] S^jfc, fT7t:t'T.|iTS)6S47;:7,-N.-i?-jB 
t , t^isXfiar/tf t - 3 X h- T v 7*{lo^'*i'-i) . 

0, r3 7- hT'yr^il::^- 0-f •i>--i^0t-Vi7;7 7-7 ^ 
lV-9WS.o:>^M-n'&t^cr)73V-y ^.iv^^^a^'iS^ 
B^B^^BrJIft^i. ^ <h ?r gfr^) t i"^ . 

(00 12) 

(^lirS?2^f-5>rjio<?5^I£] c:<73<i oUWMrim'Sft 
hfzih. 313tM^7B^-ri>X^T', ti^r^-^ 

& ff^Ex L .-t^ . 1: R G B M^it-Tt^Jt 

U 7t 1* . RGB r V 7. ^ t L T MiSigT^/i 

JtLT^S7t&'<f7X§fc«^T, ,-y77.S^S®*> 

isFif ^B^Ttt-fM ? flTtiSt/:^^— 5^ - >-co-7 7. 

[00 13] ^c7)J:^tC, 5l3^iir9JiLT3g3tMi:^ 
mmt^ fbO V7. ^' ;CT b , 2 S r-5S U X i?M-t h 

[0014] ? ^(c±ie:^rsosii:o;-£> lt , ti^^- 

'ik. SH©3CoJ:lXS®^a»--'^«077.?'(CTlS3if;L, 

[ 0 0 1 5 ] ^<7)j: tc. tSS5-?):oStCjj''^-' - 3g3tM 
t0S.i(*T'O51®Ti5:M/?{c/N'7 -y =^-»^*. . * 
ft == 5 . 3I3t:;1 c 7.. t.^ !§! r r - := =^ T 



[0016] 

7tm^ f^ss.L. z ff^mycm±tzFjr^^mm<^mx7-.-< 
r. ^■B.m.z: xf^ ^ms.±t'zmis.Lmycmi&Lr , rg 

B co^m^mm r MB^ ■^ - ^Jr^lxfcfM Urjit . mfie 

^-^t^ —^mzwm-t hztirmmt-th. 

[00 17] nmM2Bm:<rj^^m.±. xjy:^sm.±iz 
mm^ -^^ - tfM ^ tttcm-eMmm >.zm.^m ^ 

Msg ^ FJrW^ 9 - yBVi IzW^s&L fz^'k - ^*feB^d^ifg 

ffi*- 4> i±?/im3mkizwm $ ixf^a^;^'^— - v-o 
[0018] 3 iim<7i^^miz . is3<ii 2 cisig 

T.'^- ^^aSiJi r E 0 ft ft -S. C t J: 0 ^ -r t r « 

(0019) nmM4iim(^^^mi, immi^zt^ 

<^t)y-y^/\^fmm<^wk^nm^ziiK-^.x. --^^ai 

miiXJjmmmimmo-T- ^ y^r^ztizj: 



^m±i.z?m^-^-? - yB^^iz^mmam^. ^ ti. ^ 

mmmizm7emt>mis. ^tix^^^-httijiz^ m^m t ■ ■ 
i^mzti^;^-<.-^t-BiS.^tix^^i>zc ^mmt^ 

[0020 ] if 6 lesio^^B^ti:, if 5k If 5 lese^o 

;7 7 - 7 -i- yl^:?- S:^(C ji> I -^T . a^^^'^-^tiil^tM i: 
ii3?il5icS.cox?7-7 .■yl^^'S-mtifen^T, il 

(002 1 3 if3<3SSi?i!G«0*^BJ{3:, iS^iI7ESgO 

*5-7 '\ jv-?WK^zii\--x . 'M%miii^'Jy~.^-^m 

mimtf^m'^mzmm s v. ^ ^ > r it t -r ^ . 
if 9 ieiijco*:^H^ii , if ^11 8 izmo^ij y-y ^, 

[0022] li^fjii 1 omw.<7^^^mz7;^j}^-hm.rBm7rs 
mmi±. mir.-m.5~~9<r)^iixmz%m<^7jy-y iii-^ 
mm.imtrzhnxh^. 

mmmm. Dmnt. ^^m^^m i <7)mmmm<.z 

(a) - ( f ) ii'?rti^'tim:^y-y ^ ii-i^mmcomm 
yTmco^xmm(^mmmx-hi>. zcn. ^^5f^^7)^gBV^•^- 
ji^tmmmff^m^utzumipT^in lx . ^<7immii^<s^ 

(0 023] >1^0?ga^a^N-4^;U3 0O75 5-7 <-/U^£^ 
3 1 izhv-.Xii. ii'yy^&^2 a ±l,zpJfW^ ■< ^ - yWm 

R, 6G, eBPBllCigiKMw^'BnK^nT^^?)^: t i>(C. 

mt/tms 2 t-i^mzmx^^-^3 3/-5^B)%^ixTv-> 
^. c:cT\ ti^:y.^—<r3 3i,imytm3 2tmtti'm 

X'Bm.^tLX\r^h. tfz. ^3 360«S{i, 

!13 (f ) lzh^.tJ:olz. ?S3^B^N%;b3 0(c55K^fT 

i>M-;t^;u:?> y 7'mizmtxm^m.Mrm7i^fix^-^h . 

^6R, 6G, 6 BrBl£753g3t^3 2 0iy di'SiC 

mtfzB^.. m0x.m!S. (BfK.m) ^zmm^p-xmsK-^tL 
x-^^i>. 

[0 0 24] Z<riti^ — y ^iv-9mm.3 l{±iy.T<Oj: 7 

tcLTiSit^fi-^. ^f. (13 (a) iCinf J;7(C. a 
7 7.SM2 a±(C7. f^-Mffii£#T-*s.l 1 6 RrT^ 

0^5)^6 •)C^f.t•i.. (13 (b) C-^R-fJ: ^ 

tc, 7=*- h-7;2.^' 1 7 ar^v^'J?3i:- il^Jf ■!> >1 >: C 

io, ias (c ) izyfkrmmr^i?>-ym^(om-mms 
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ZtlzX n . [113 '( d ) iZ^JkfX 3 t^RG3<^*^{l^ 
6R. &G. 6 B ^7rM-9"-i>. 'cCt-^. (13 (b) Cl^o(7 
^20 &kt^y\-WiT'hh. 

[00 2 5] mz. (13(e) C^-Tci: 3^. Cl^^s 
li^SR., 6G. 6 B±tl.P.f4r75''txL7:j3g7t/i 1 6K 

m^B^^^^^t^-^^-^^^^ — >'^->^ i brSV'^ 

^f3^ tici 0. 113 (f) (C:^'rJ:3i3. iE7tM3 2 
('C|£^7:7.^-t^3 3rffjAxL/::/t^^-::7 ^yU^£tg3 1 
rff?f!ScTi>-l^??'"'C'? i). 1^5*, 3I3tM3 20jllmA^ 
^->'r?B^■r-i)7'^^^*?. ^H^^SS-^^^ 1 7c5:^V« 
^ . {23 ( e ) (Cj^it-i) 2 0a, 20 bis:^^?; 

[00 26] ^^ct 3 Smx?^'^/ci'L^''.tiE3ttr:^3l 
Ttiil 6KrJgffiLTiE3^3 2>:|T:y-:;^-^— ^3 3h 
^7f^)5x:r^^hT\ 9Jtf&^0^7U^3 2 >:ffi4i:A^-t^ 

3 3 >: (Tj^mJ^ii-^itrh^ttJ'X-^ . CLC^k^^.. ?S 
BV^"^-/^3 0^^> 7 7*5: 'ft To . AS^^^R^Epaia 

(^jg^BS2) [214 is:. 4s:^B3^0m2O^j£i7)7F^SIt3 

[H. [15 {-5. l^x? ^ — 7 ^;l/^^^^^Mil. il6 
( a ) — ( I ) iz^i^'r■i^P]y^7^-7 <}VfmW.o:>W^^ 

[00 27] ^^7:)?Sa%>'^'^^^^4 0<?Oa77 — 7 ^VU^SIS 

4 Ui^o^'^Tti. 7:7-^^£1g2a±iiF;fe>'N":?-Vfl^ 
t3*SIil*6R. 6G, 6 Bx}^'?^gcctl. I'^S^o 

6 0. 6 BrBltc3I5cM7J?^"ffM$ixT^^^> >: ^^C. 
2l3\:M4 2h— frB^t*a^K>'^'<--*f 4 3^^'ff^£S.$tirv» 

C:CT\ iI3\:®4 2l53I3r;tiML/-c1^*K"T'JB/7£^ 
fl. e^jtT.^—- ^4 3f5:;^^— trtlilLrvi^llBBT'jgfiJcc 

( f ) tlb^-fJ: ^tc. ^ii'e?ic7)^^5a^By\-^.;U4 OC^ 

H®fii>l4 50^i5rS:S^^c:<^t^i: Om'JfflienT^-'- 

feU^SR. 6G. 6Bra1^iIjfeM4 2^xurtc. 

[O O 2S] Z.<r)t]=y-y )V^^^A Uii^lT^J:^ 
CI LTi?3tefL^ . ^-f. il 1 i ( a ) . ( b ) tlir:-?". 
J: oti. T^iO7]0.^tL?'i;?7'7 7.S^2 a±tc. ;:?.7 ^ 

rjS^eiif^j5x7 < /u^ i S^tt±fz'^^r^-^.^-)\^2 2 
a, 2 2btli 0 5?iE^iiirTx?-'-7 7.S.tg2 a^cliOl^ 
i t c C J^^is V 7} V 7n£^. 2 a r L rjv^ . 7^ 7 



([16 (a) , Cc7:)E#. ^(iJ:-oT(5:. ^SiS 

m<7)T?i;9^J: f^Jf^^e-^i'C^TJl-i). [16 

( b ) \Z^TS. 3tl. 7:r hV7v:7 i 7 ar^v^TSTc; 
L. 51fgT-i>^ 0. 116 ( c ) C^f i o^WP 
^N*^->'f^^x^*'EM)^6 R2:^N':^-x>^"-f 

f5]IS<;0X-Mr 0 3I-r-l h tl J: 0 . He ( d ) 
-TJ: 3t^RGBO^'S®^6R. 6G. ^Br^/S-^ 

t^io. 116 (b) (.1.^(7© 1 8 a(5:^^^hsf:T-J)^c 
[00 2 9 ] mz. [16 ( e ) C^-rJ: 
ljS6R. 6G. 6 Biti. ®^ir^(cM3p,f4r75^S5^t 
TC^'&ig^feii i 6K2:±ieh(5iai(C-^-7.7 < \ 5 

mjcmi eK^xj''7xmm2 ^iz^.!±mL. zco'ik. ^'^ 
C:>iz^(^±iz. me if ) iz^^^xoiz. myc^<^^^ 

[0030] C: X7'7 7.SM 2 a ^^MfFJJ^i?^ 

li^oR. 6G. 6 B^V7.7 h LTSSS^tt. ^ 
tiH^S^^^x<?)SiA7.^-"^>N':?^->'0'77.^ 1 7 brS 

\'^x:0'y:^m^2 a^(ommm^^hm^L. mytM i 6k 

0. 116 (s) (OT^f J:3(c. iI3t.®4 2±(cS}fiiii^ 
tt^7t7.-^--^f4 3 35?''5^fS^7i^c^7-7'f>l-r^S«4 i 

r^#>i)^<i:;6^'T-^ ^. c:<7:iB#. mytm 4 2 (7:>mm^^ IP - 

y^cmfSL-rhtZis^. S®IS3tffl"^7.7 1 7 c r^^^-i). 
[0 03 1 ] C<:oj:oti. mycJm I 6 K h7.^-^fffiffl 

^m4 2 1 ^^--^mms^mA 5t<^mmMi-/-^<ti' 

hZttK^:n. CL^O^^m. ?iSBVN':T^;^4 0<50^> -yrtr 
a:. ^I^7)?^B^s^^^^^^4 0<^7)X7^ — 7 -r/U'^£M4 rtJ.T 

[00 3 2 ] ^-r\ Hi 1 ( a ) . ( b ) C^Tcfc 3 

c::. T^a?^5!jn^:L/:j:^7 7.SI^2 a±.ti. '\-7x7 

1 5 ti*m1/1 1 9 zroY LXff^M 1 6 RnmJfhtifzm 
^mJBf&y 1 S r®1^-?'^*tFJTfftD->'U2 2 a . 

2 2 bCj: n^.}±^^^X yy'y^^W2 atlP^Oltlt 

.icof^. x?'^^£«2 a^?f:aiL/"im. ^-:^y ^ 

7 (a)#es) . ^iOB#. i-^^tijzoTti. m-^mms 

R^^ (C . ^ ilg!r-r ^ ^^h7l3I3t^]r ^ i> 

tk^Tm^^^O^M^^'^^Zfri-^. Z<^M. 117 
( b ) tiTF-f J: otw. 7 h-^Tv^? 1 7 arSV^T^ 

yt. ^Mm^hZttZ^ 0 . [17 ( c ) C^-fi: 3i:FAg 

f^, [^^^iOT^^r^Oil-rCiitCct 0. (17 (d> iZTjk 
rJ: 3^r:GBio5^=ii^c R. 6G, 6Er7i^i7>l-^ 
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^o. iJ7 ( b ) lZ?5{7h 1 8 a.itm^mX'h^. 
[0 0 33} <!Klz. (217 ( e ) tZTj^-fJ: oi^z. Z(7:>m^ 

7 ^-ypJU 1 5±C=pfa^Jl 1 9 rtTrUT;^'^— -v^"Sefllii 
4 5rm>lc-tr. :g i^icClOitcM^OalTc/i 1 6 Kr 

1^2 a<:^MMflj:C'^o*'Sl{^6 R, 6G, dB$--7X^ 
— >'c7)-e7. 7 1 7 b r.ffl^''-T,77'7 7.S1g2 aO^sfPJlX'^- 
\%'uX'mwthZtizX, '0^ (17 ( f) tiTF^ck -i'tc. 
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